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TITLE OF THE INVENTION 

DATA D I SPLAY DEVICE, DATA D I SPLAY METHOD AND 
COMPUTER PROGRAM PRODUCT SCREEN OBJECT APPEARANCE CONTROL AND 

CHANGING METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a data display device that on a scr ee n displays data 
in a specific representation type on a screen, and disp l ays data d i sp l ay, wh i ch pr e sent s 
i nformation in a way that t e xt a l on e cannot , more particularly, to a data display device by which 
i nd i vidua l pi e c e s of i nformat i on can b e mad e d i st i nct l y visib le that makes different types of data 
more visible even if the p ie c e s ar e d i sp l ay e d by a common way their representation types are 
the same . 

2. Description of the Related Art 

[0002] Data display devices, which display data d i sp l ay that pr e s e nts i nformation in a way 
that t e xt a l on e cannot. t hat can be represented in a specific representation type on a screen, 
have been used (for example, see Japanese Patent Application Laid-Open No. 2000-020049). 
More specifically, such conventional data display devices display a_collection of digital values as 
data d i sp l av in a representation type such as fill, plot, line contour, or vector. 

[0003] However, in the conventional data display devices, when i nd i v i dua l p ie c e s of 
i nformat i on different types of data are pr e s e nt e d by a common data display represented in the 
same representation type, disp l ay of on e p ie c e of i nformation one type of the data overlaps with 
or covers d i splay of the other pieces. As a result, the i nformat i on d ata tends to appear indistinct 
due to opaqueness at-ofthe overlapped or covered portion. 

SUMMARY OF THE INVENTION 

[0004] It is an object of the present invention to at least solve the problems in the 
conventional technology. 

[0005] An object display device according to one aspect of the present invention includes an 
appearance charact e rist i c property obtaining unit and a display control unit. The appearance 
charact e r i st i c property obtaining unit obtains appearance characteristic property of each of data 
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ofejeet sobject sets that are d i splay e d on a scr ee n by simi l ar data d i splay wavs represented in a 
same data representation type on a screen . Th e data obj e cts r e pres e nt p ie c e s of information to 
b e d i sp l ay e d on th e scr ee n r e sp e ct i ve l y. The object set is data objects indicating a type of data, 
and the appearance property indicates a fill area, the number of colors, or the number of data 
objects. The display control unit changes an appearance of at least one of the data obj e cts 
object sets so that the at least one of the data obj e cts object sets is displayed in a distinct 
appearance, d e p e nd i ng on th e app e aranc e characterist i c obta i n e d based on the appearance 
property . 

[0006] An object display method according to another aspect of the present invention 
includes obtaining appearance charact e r i st i c property of each of data obj e cts object sets that 
are d i sp l ay e d on a scr ee n by sim il ar data d i sp l ay wavs represented in a same data 
representation type on a screen . Th e data obj e cts r e pr e s e nt pi e c e s of i nformat i on to b e 
d i sp l ayed on th e scr ee n respect i v el v The object set is data objects indicating a type of data, and 
the appearance property indicates a fill area, the number of colors, or the number of data 
objects . The object display method also includes changing an appearance of at least one of the 


distinct appearance, d e p e nding on th e app e aranc e charact e r i st i c obtain e d based on the 
appearance property . 

[0007] The computer program product according to still another aspect of the present 
invention realizes the method according to the present invention on a computer. 

[0008] The other objects, features and advantages of the present invention are specifically 
set forth in or will become apparent from the following detailed descriptions of the invention 
when read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00091 Fig. 1 is a block diagram of a data display device according to a first embodiment of the 
present invention; F i g. 2 i s a drawing that e xp l ains a w ei ght i ng proc e ss for e ach data d is p l ay 
vvc, y ) 

[00101 Fig. [[3]] 2js a drawing that explains a display control process; 

[00111 Fig. [[4]] 3js a flow chart showing the process steps of the data display device according 
to the first embodiment; 



. objects sets so that the at least one of the data obj e cts object sets is displayed in a 
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r00121 Fig. [[5]] 4 js a samp l e scr ee n that i s output on th e output unit shows a weather map 
output from the data display device ; 

f001 31 Fig. [[6]] 5js a drawing illustrating the structure of a computer system according to a 
second embodiment of the present invention; and 

[0014] Fig. [[7]] 6js a block diagram of the main unit of the computer system shown in Fig. [[6]] 

5. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

EggOgMQOIS] Exemplary embodiments of tbe-adata display device, a data display d e vic e 
method , and a computer program product according to the present invention will be explained 
next with reference to the accompanying drawings. 

f0040tf0016l A data display device and a data display method of a first embodiment will be 
explained first, and then a computer system that executes a computer program product for 
displaying data according to a second embodiment will be explained. Finally, various 
modifications of the present invention will be explained. 

fQQ44if00171 A n overview and main features of the data display device according to the first 
embodiment will be explained first. Fig. 1 is a block diagram of the data display device 
according to the first embodiment of the present invention. The data display device 10 displays 
i nformation by a pr e d e t e rmin e d data d is p l ay way, on a s cr ee n data in a specific representation 
type on a screen . 

fQQ4ar00181 The data display 10 is characterized in adata display process that includes 
obtaining charact e r i st i cs of an appearance property of i nd i v i dua l pi e c e s of i nformation data 
objects indicating different types of data to be displayed by s i mi l ar data display ways in the 
same representation type ; and changing appearances of the p i ec e s d e p e nding on th e 
charact e rist i cs data objects according to the appearance property so that the p ie c e s different 
types of data are distinctly distinguished from each other. As a result, this data display process 
allows the i nformation data objects t o be distinctly visualized even if individua l p i ec e s of tho 
informat i on ar e pres e nted the data objects indicating the different type of data are represented 
in the same representation type on a screen by s i mi l ar data d i sp l ay way 6. 
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fQQ43ir0019l For e xamp le , first, from obj e cts (h e r e inaft e r, "data obj e cts") corr e spond i ng to 
p i ec e s of i nformat i on wh i ch is co lle ction of d i g i tal values 


For example, if there are data X represented in filled objects Xf and data Y 
represented in filled objects Yf, where the filled objects corresponding to the specific 
representation type, the appearance properties of the filled objects Xf and Yf are the fill area and 
the number of color , f ill ar e a and numb e r of co l ors of i nd i v i dua l data obj e cts e ach d is play e d by a 
f ille d object ar e obtain e d. Th e n, each data object is app l i e d with a w e ight e d va l u e s o that th e 
data obj e ct hav i ng a larg e fil l ar e a and f e w co l ors is p l ac e d i n a l ow e r l ay e r. F i na l ly, th e 
transpar e ncy of th e data ob je ct app lie d with a l ow e r w e ight e d va l u e is i ncr e as e d. If the filled 
objects Xf are larger than the filled objects Yf in fill area and are smaller than the filled objects Yf 
in the number of colors, the filled objects Xf and Yf are applied with weighted values so that the 
filled objects Xf are placed under the filled objects Yf and the filled objects Yf have a 
transparency smaller than that of the filled objects Xf. The data objects indicating a type of data 
(corresponding to the filled objects Xf or Yf) will be referred to as "object set" below. 

roQ44ir00201 Thus, this-the data display device prevents data obj e cts different object sets on a 
screen from being indistinct due to opaqueness at-ofthe overlapped or covered portion of the 
obleet sobiect sets , and therefore allows the data obj e cts object sets to be distinctly visualized 
even if i nd i v i dual data obi e cts the different object sets are pr e s e nt e d represented on the screen 
by simi l ar data d i sp l ay wavs in the same representation type . 

£0gjg[0021] The structure of the data display device 10 according to the first embodiment will 
be explained next. As shown in Fig. 1, the data display device 10 includes an input unit 11, an 
output unit 12, a memory 13, and a controller 14. 

fQQ4€ir00221 The input unit 11 is a m e ans by which receives various data ar e e nt e r e d . The 
input unit 11 can be a keyboard, mouse or a track ball. More specifically, the input unit 11 
receives data (which consists of collection of digital values) which can be displayed on the 
screen, and instructions for a data d is p l ay wav representation type (e.g. fill, plot, line contour, or 
vector) fey-in_which the data is represented on the s cr ee n as the data obi e cts obiect set on the 
screen . The input unit 11 in the present invention also receives the data as a p l ura li ty of pi e c e s 
of informat i on for each data d is p l ay wav representation type . 

{QQ47ir00231 The output unit 12 i s a m e ans on wh i ch outputs various data ar e output . More 
specifically, the output unit 12 is a display unit which displays the result (s ee Fig. 5) of the 


4 


processes carried out by a-an appearance charact e r i st i c property obtaining unit 14a, a 
weighting unit 14b, and a display control unit 14c, which are included in the controller 14. 

{QQ48ir00241 The memory 13 is a storage unit which stores data and programs necessary for 
the processes of the controller 14. More specifically, the memory 13 stores physical data 
containing the digital values to be handled and a visualizing software program that realizes the 
data display ways. 

fQQ4ffl00251 The controller 14 has an i nt e rna l m e mory for stor i ng may store control programs 
(e.g. the operating system), programs for regulating various processes, and the required data. 
With the help of these programs and data, the controller 14 carries out various processes. 
Particularly, in the context of the present invention, the controller 14 includes the appearance 
characteristic property obtaining unit 14a, the weighting unit 14b, and the display control unit 
14c. 

£002g[0026] The appearance charact e rist i c property obtaining unit 14a obtains the 
appearance charact e r i st i c properties of e ach of th e data obj e cts pr e s e nt e d by s i m il ar data 
d i sp l ay wavs the object set represented in the same representation type . For instance, as 
shown in Fig. [[3]] 2, for data object A and data object B which are prosonted by th e data d i splay 
way represented in the data representation type "fill", the appearance charact e r i st i c B rogerty 
obtaining unit 14a obtains from th e m e mory 13 the app e aranc e the appearance charact e r i stics 
properties " the fill area and/ef number of colors" from the memory 13 . For data object C and 
data object D which are pr e s e nted by th e data d i splay way represented in the data 
representation type "plot", the appearance charact e r i stic property obtaining unit 14a obtains 
from th e memory 13 the appearance charactor i stic property " the number of plots" from the 
memory 13 . For data object E and data object F which are pr e s e nt e d by th e data d i sp l ay way 
represented in the data representation type " line contour", the appearance charact e r is t i c 
property obtaining unit 14a obtains from th e m e mory 13 the appearance charact e r is t i c property 
"the number of lines from the memory 13. For data object G and data object H which are 
pr e s e nt e d by th e data d i splay way represented in the data representation type "vector" as well, 
the appearance charact e ristic property obtaining unit 14a obtains from th e m e mory 13 the 
appearance charact e r i stic property " the number of lines" from the memory 13. 

fOO244f00271 The weighting unit 14b applies a weighted value, to each object set based on the 
appearance charact e rist i c property obtained by the appearance charact e ri s t i c property obtaining 
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unit 14a T e ach of th e p l ural data obj e cts pr e s e nt e d by sim i lar data display ways . More 
specifically, the weighted values are applied to the objects sets as follows: 

FILL: When there are plural fill layers, a transparency is applied as follows: 

a weighted value of 0.0 (100% transparency) to 1.0 (0% transparency) 

the highest fill area and number of colors: 1/1 = 1.0 

the second highest fill area and number of colors: 1/2= 0.5 


the nth hightest fill area and number of colors: 1/n = 0. ### (approaching 


PLOT: 


the largest number of plots: this number/(a total of all number of plots on 


n objects sets) 


the second largest number of plots: this number/(a total of all number of 


plots of n objects sets) 


the nth largest number of plots: this number/(a total of all number of plots 


on n object sets) 


LINE CONTOUR: 


the largest number of line contours: this number/(a total of all number/(a 
total of all number of line contours of n object sets) 

the second largest number of line contours: this number/(a total of all 
number of line contours of n objects sets) 
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the nth largest number of line contours: this number/(a total of all number 


of line contours of n objects sets) 


VECTOR: 

the largest number of vectors: this number/(a total of all number of 
vectors of n object sets) 

the second largest number of vectors: this number/(a total of all number 
of vectors of n objects sets) 

the nth largest number of vectors: this number/(a total of all number of 
vectors of n object sets) 

IQQ22ir00281 as chown i n F i g. 2 In other words , the weighting unit 14b applies a weighted 
value to each of data object A and object data B ( th e data obj e cts wh i ch ar e pr e s e nt e d by th e 
data disp l ay way object sets represented in the data representation type "fill") so that the data 
object set having a tame- larger fill area and few -fewer colors is placed in a lower layer. The 
weighting unit 14b applies a weighted value to each of data object C and data object D (the data 
obj e cts which ar e present e d by th e data d i sp l ay way object sets represented in the data 
representation type "plot") so that the data-object set having a mofe - larger number of plots is 
placed in a lower layer. The weighting unit 14b applies a weighted value to each of data object 
E and data object F (the data obj e cts which ar e pr e s e nt e d bv th e data d i sp l ay way object sets 
represented in the data representation type "line contour") so that the 4ata-object set having a 
mofe -larger number of lines is placed in a lower layer. Similarly, the weighting unit 14b applies a 
weighted value to each of data object G and data object H (the data obj e cts which ar e 
pr e s e nt e d by the data d i sp l ay way object sets represented in the data "vector") so that th e data 
object set having a larger number of lines is placed in a lower layer. 

fQQ23ir00291 The display control unit 14c changes the appearance of each data-object set so 
that the data object setjs displayed in a distinct appearance, dep e nd i ng on according to its 
appearance charact e rist i c property obtained by the appearance charact e ri s t i c property obtaining 
unit 14a. More specifically, as shown in Fig. [[3]]2, the display control unit 14c displays the data 
objec t sets- a in distinct app e aranc e appearances , dep e nding on according to the weighted 
valu e values. 
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{00241100301 In the case of data object A and data object B (the data obj e cts wh i ch ar e 
present e d by the data d i splay way object sets represented in the data representation type "fill"), 
for instance, the display control unit 14c superposes data object B on data object A and 
differentiates the appearances of data object A and data object B by setting the transparency of 
data object B to 0.5 (that is, lowers the weighted value that represents the transparency, and 
increases the transparency). In the case of data object C and data object D (the data obj e cts 
wh i ch ar e present e d bv th e data disp l ay way object sets represented in the data representation 
type "plot"), the display control unit 14c superposes data object D on data object C and 
differentiates the appearances of data object C and data object D by making the plot display of 
data object C black and small and that of data object D large and light in color. In the case of 
data object E and data object F ( the data obj e cts which are pr e s e nted by th e data d i splay 
wa vobiect sets represented in the data representation type "line contour"), the display control 
unit 14c superposes data object F on data object E and differentiates the appearances of data 
object E and data object F by showing the lines of data object E as thin lines and those of data 
object F as thick lines. Similarly, in the case of data object G and data object H ( the data 
nhj ft rts that are pr e sent e d by th e data d i sp l ay wav obiect sets represented in the data 
representation type "vector"), the display control unit 14c superposes data object H on data 
object G, and differentiates the appearances of data object G and data object H by showing the 
vectors of data object G as thin arrows and those of data object H as thick arrows (see Fig. 2 
and F i g. 3 ). 

fQQ25ir003n The display control unit 14c then creates a display screen by placing the €tata 
object object set represented bv th e data d i sp l ay wav in the data representation type "fill" (data 
object A and data object B) the bottom most data in the lowest layer and superposes on this 
data -object set t he data-object set represented by th e data d i sp l ay way in the data 
representation type "line contour (data object E and data object F), the data-object pr e s e nt e d 
by th e data d i sp l ay wav set represented in the data representation type "vector" (data object G 
and data object H), and the data-object present e d by the data d i op l ay way set represented in the 
data representation type "plot" (data object C and data object D), in that order ( s ee Fig. 5) and 
displays the display screen on the output unit 12 (step S405). Fig. 4 shows a weather map 
output from the data display device. 

The following is a legend for fig. ff511 4 

Plot: STAR which represents Automated Metrological Data Acouisition system 
(AMEDAS) rainfall. 
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Plot: CIRCLE which represents AMEDAS rainfall in 24 hours after STAR . 

Line contour: SOLID LINE which represents land temperature data in a range from 0 to 
20 degrees in intervals of 2 degrees- 
Line contour: BROKEN LINE which represents atmospheric data in a range from 990 
hPa to 1050 hPa in intervals of 3 hPa. 

Vector: SMALL ARROW which represents a wind velocity on land in intervals of 2 
degrees, where 1 cm = 10 m/s 

Vector: LARGE ARROW, which represents wind velocity in intervals of 5 degrees, where 
1 cm = 5 m/s 

Fill 1: Surface temperature 

Fill 2: Relative land temperature 

fQQ261F00321 Fig, [[4]] 3 is a flow chart illustrating the process steps of the data display d e v i c e 
method according to the first embodiment. The appearance charact e r i st i c property obtaining 
unit 14a obtains from the memory 13 A the appearance charact e rist i cs properties " the fill area 
and/ef the number of colors" for data object A and object B which are data obj e cts p resentd by 
the data display way objects sets represented in the data representation type "fill", the 
appearance charact e r i st i c property " the number of plots" for data object C and data object D 
which are data obj e ct pr e s e nt e d by th e r e pr e s e ntat i on m e thod object sets represented in the 
data representation type "plot", the r e pr e s e ntation charact e ristic appearance property " the 
number of lines" for data E and data F which are data pr e s e nt e d by th e data d i splay wav obiects 
sets represented in the data representation type "line contour", and again the appearance 
charact e ristic property "number of lines" for data object G and data object H which are data 
object pr e sent e d bv th e data d i splay way object sets represented in the data representation type 
"vector" (step S401). 

fQQ27ir00331 Once all the appearance charact e r is t i cs properties of the object sets for each 
data disp l ay wav representation type has been obtained ("Yes" at step S402), as shown i n F i g. 2 , 
the weighing unit 14b applies a weighted value to each of data object A and data object B (the 
data ob je ct wh i ch ar e pr e s e nt e d bv th e data d i splay way object sets represented in the data 
representation tvpe "fiH") so that the data-object set having a large -larger f ill area and few -fewer 
colors is placed in a lower layer, data object C and data object D ( th e data obj e ct which aro 
present e d by th e data d i sp l ay wav obiect sets represented in the data representation type "plot") 
so that the data-object set having a mere -larger number of plots is placed in a lower layer, data 
object E and data object F (the data object wh i ch ar e pr e s e nt e d by th e data display wav obiect 
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sets represented in the data representation type "line contour") so that the data-object set 
having a mefe -larger number of lines is placed in a lower layer, and data object G and data 
object H (the data object wh i ch ar e pr e s e nt e d by th e data display way obiect sets represented in 
the data representation type "vector") so that the data-object set having a mefe -larger number of 
lines is placed in a lower layer (step S403). 

fQQ2&tr00341 Next, as shown in Fig. 2 and Fig. 3 , in the caso of for data object A and data 
object B (the data obj e ct wh i ch ar e prosontod by tho data d i sp l ay way object sets represented in 
the data representation type "fill"), the display control unit 14c superposes data object B on data 
object A and differentiates the appearances of data object A and data object B by setting the 
transparency of data object B to 0.5 (that is, lowers the weighted value that represents the 
transparency, and increases the transparency). I n th e cas e of For data object C and data object 
D (the data obj e ct wh i ch ar e prosontod by th e data d i sp l ay way object sets represented in the 
data representation type "plot"), the display control unit 14c superposes data object D on data 
object C and differentiates the appearances of data object C and data object D by making the 
plot display of data object C black and small and that of data object D large and light in color^-to 
th e case of For data object E and data object F (the data obj e ct wh i ch ar e pr e s e nt e d by th e data 
disp l ay way object sets represented in the data representation type "line contour"), the display 
control unit 14c superposes data object F on data object E and differentiates the appearances of 
data object E and data object F by showing the lines of data object E as thin lines and those of 
data object F as thick lines. Similarly, in th e case of for data object G and data object H (the 
data obj e ct that are pr e s e nt e d by th e data display way object sets represented in the data 
representation type "vector"), the display control unit 14c superposes data object H on data 
object G, and differentiates the appearances of data object G and data object H by showing the 
vectors of data object G as thin arrows and those of data object H as thick arrows (step S404). 

f002gl[0035] The display control unit 14c then creates a display screen by mak i ng placing t he 
data -object set represented by in_the data representation m e thod type "fill" (data object A and 
data object B) the bottom most data in the lowest layer and superposes on this data- object set 
the data -obiect set represented by th e data d i sp l ay way in the data representation type "line 
contour" (data object E and data object F), the data object prosontod by th e data disp l ay 
wav obiect set represented in the data representation type "vector" (data object G and data 
object H), and the data obj e ct pres e nt e d bv th e data d i sp l ay wav obiect set represented in the 
data representation type "plot" (data object C and object D), in that order (see Fig. [[5]] 4) and 
displays the display screen on the output unit 12 (step S405). 
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£Oggg]J0036] Thus in the data display device according to the first embodiment, the 
appearance charact e r i st i c properties of e ach of th e p l ural data obj e cts pr e s e nt e d by s i m il ar data 
disp l ay wavs the object sets represented in the same representation type Is - are obtained, and 
each data-object seUs displayed in a distinct appearance based on its appearance 
charact e ristic propertv . Therefore, plural data obi e cts obiect sets are distinctly visualized even if 
they are represented by s i m il ar data disp l ay wavs in the same representation type . 

{QQ344r00371 The data display device and the data display method explained in the first 
embodiment can be realized by executing programs pre-installed in a computer system such as 
a personal computer or a workstation. A computer system that executes programs that perform 
functions similar to those of the data display device (data display method) explained in the first 
embodiment will be explained next. 

reQ32ir00381 Fig [[6]] 5 shows a structure of the computer system according to the-asecond 
embodiment of the present invention. Fig. [[7]]6 is a block diagram of the main unit of the 
computer system shown in Fig. [[6]]5. The computer system 100 according to the second 
embodiment of the present invention includes a main unit 101, a display 102 that displays data 
such as images on a display screen 102a in accordance with the instructions from the main unit 
101, a keyboard 103 for inputting data into the computer system 100, and a mouse 104 for 
pointing to any item on the display screen 102a of the display 102. 

fQQ33ir00391 The main unit 101 of the computer system 100 includes, a central processing unit 
402121, a RAM 122, a ROM 123, a hard disk drive (HDD) 124, a CD-ROM drive 125 that 
receives a CD-ROM 109, a flexible disk (FD) drive 126 that receives [[a]] anfD 108, an I/O 
interface 127 that connects the display 102, the keyboard 103, and the mouse 104, and a LAN 
interface 128 that connects to a local area network or a wide area network (LAN/WAN) 106. 

fQQ34ir00401 A modem 105 is connected to the computer system 100 for connecting to a 
public line 107 such as the Internet. Another computer system (PC) 111, a server 112, and a 
printer 113 are connected to the computer system 100 via the LAN interface 128 and the 
LAN/WAN 106. 

TOQ35ir00411 The computer system 100 realizes the functions of the data display device (data 
display method) by reading and executing the programs recorded in a specific recording 
medium. The recording medium may include a portabletype in the form of FD 108, CD-ROM 
109, MO disk, DVD disk, magneto optic disk, IC card, etc., or a 'fixed' type in the form of HDD 
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124 integral to the computer system 100, RAM 122, ROM 123, etc, or a 'communication 
medium' in the form of public circuit 107 connected through the modem 105 or LAN/WAN 106 
by which the computer system 100 is connected to another computer system 111 and the server 
112 and which stores the transmitted program for a short duration. 

fQQ36ir00421 In other words, the programs that make the computer realize the data display 
device and the data display method are stored in the portable medium, fixed medium or 
communication medium described above in a readable manner, and the computer system 100 
executes these programs by reading the programs stored in the recording medium. Apart from 
the computer system 100, the programs for data display can also be executed by another 
computer system 111 or the server 112 or jointly by another computer system 111 and the server 
112. 

fQQ37ir00431 A lthough the invention has been described with respect to a specific 
embodiment, the appended claims are not to be thus limited but are to be construed as 
embodying all modifications and alternative constructions that may occur to one skilled in the art 
which fairly fall within the basic teaching herein set forth. 

FQQ381F00441 In the present embodiment, weighting of plural data obj e cts pr e s e nt e d by s i mi l ar 
data disp l ay wavs obiect sets represented in the same data representation type is performed 
based on the appearance charact e r i st i c property of the data-obiect set. However, the data 
object sets t hemselves may be applied with a weighted value -values and the predetermined 
data -object set w hich needs to be accentuated may be highlighted. 

tSO^rOMST Moreover, all the manual processes explained in the present embodiment can be 
entirely or in part carried out automatically. The sequence of processes, the sequence of 
controls, specific names, and data including various parameters (e.g. weighted value) can be 
altered as required unless otherwise specified. 

fOM^rOO!4BlB The constituent elements of the device illustrated are merely conceptual and may 
not necessarily physically resemble the structures shown in the drawings. For instance, the 
data display device need not necessarily have the structure that is illustrated. The device as a 
whole or in part can be broken down or integrated either functionally or physically in accordance 
with the load or how the device is to be used. 
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f00444f00471 The process functions executed by each device may be realized, entirely or in 
part, by the central processing unit and the programs executed by the CPU, or by hardware 
through wired logic. 

fQQ42ir00481 A ccording to the present invention, the appearance charact e r is tic of e ach of th e 
p l ura l data obj e cts pres e nted bv sim il ar data d i splay wavs propertv of each object set 
represented in the same data representation type is obtained, and each data-object set is 
displayed in a distinct appearance based on its appearance charact e r i st i c property . 
Consequently, a data display device is obtained in which plural data ob ie cts o biect sets can be 
distinctly visualized even if they are pr ese nt e d bv similar data d i sp l ay wavs represented in the 
same representation type . 

{00441100491 A ccording to the present invention, the appearance character i stic of oach of the 
plural data obj e ct pr e s e nt e d by a f i l l data d i sp l ay way property of each object represented in a 
fill data representation type is obtained, and each data-object setjs displayed in a distinct 
appearance based on its appearance charact e r i st i c property . Consequently, a data display 
device allows the i nformat i on data t o be distinctly visualized even if i nd i vidual pi e c e s of th e 
information ar e pr e s e nted on a scr ee n by th e f ill data d i splay way different types of data are 
represented in the fill data representation type on a screen. 

fOQ44ir00501 A ccording to the present invention, the appearance charact e r i st i c of oach of the 
plura l data obj e cts pr e s e nt e d by a v e ctor data disp l ay way property of each object set 
represented in a vector data representation type is obtained, and each data obj e ct object set is 
displayed in a distinct appearance based on its appearance charact e r is t i c property . 
Consequently, a data display device allows the i nformat i on data t o be distinctly visualized even 
if ind i v i dua l p i ocos of tho i nformat i on aro present e d on a screen by tho vector data d i splay way 
different types of data are represented in the vector data representation type on a screen. 

igg4§H0051] A lthough the invention has been described with respect to a specific embodiment 
for a complete and clear disclosure, the appended claims are not to be thus limited but are to be 
construed as embodying all modifications and alternative constructions that may occur to one 
skilled in the art which fairly fall within the basic teaching herein set forth. 
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